The role of cinephotography. of the larynx as an aidVf'Ao teaching undergraduat,es and specialist tumms is important and becoiing increasingly so, it. is valuable in. animal research work and in clinical research as-a recording appartusprovided that pictures of quality can prpduced.
clinical research as-a recording appartusprovided that pictures of quality can prpduced.
In the near future cinephotograp>y iay be important for the permanent doc ention of laryngeal disease, its progress or the effect of treatment in individual cases. In this respect the advantage of the loop film is important because laryngeal movements may be,studied by several observers at once and for as long .as desired. Repeated study of a loop will often reveal something not noticed on a previous viewing.
At first, direct laryngeal photography was undertaken; for this a camera was constructed which permitted a degree of dual control by the surgeon and photographer. It allows the larynx to be viewed simultaneously by both and yet permits them to work independently and without obstructing each other. We believe this to be a definite advance in laryngeal cinephotography. Direct laryngeal cinephotography requires a team which includes a co-operative anaesthetist who understands that the patient must be sufficiently relaxed, yet not paralysed to the extent that all laryngeal movements are absent. Indirect cinephotography of the larynx is more difficult than direct but has been rendered easier by the construction of this camera.
The ability to photograph the larynx of any outpatient who can tolerate routine mirror examination makes possible the recording of a much greater field of clinical material than would be available if every patient had to be admitted. Experience is of, course necessary to obtain good pictures. Direct and indirect photography are often complementary. What is well seen in one is not so well seen in the other. The anterior commissure and subglottic regions, are often better seen by the direct method though the laryngoscope is apt to distort the larynx and,to interfere with 'movements. Movements may be better The earliest photograph of the larynx was probably taken by Lennox Browne in 1883; the apparatus was cumbersome and the subject of the photograph a trained singer. At the time, Lennox Browne stated that 'to expect photographs from life of pathological conditions is plainly unreasonable': his prognosis remained substantially correct until the 1930s. Poor lighting and slow film emulsions together with crude methods of focusing permitted only indifferent results. Brubaker & Holinger (1947) exploited the development of Kodachrome 16 rnm colour films and were the first to develop an efficient lighting and focusing system.
The camera for direct laryngoscopy originally constructed at St Mary's Hospital used a similar lighting system but focusing was simplified by the use of a modern reflex camera. Experience with this technique, however, revealed certain difficulties. As soon as the camera was attached to the endoscope the operator was dependent on an image projected on to the ground glass screen. The depth of field was small so that it was only too easy to 'lose one's way' while focusing and not only fail to obtain a good picture but also produce a dangerous situation. Secondly, it is often necessary to use a sucker immediately prior to photography and this could' only be done under direct vision after which the camera had to be reattached to the endoscope, by which time secretions in the larynx had accumulated again.
These considerations and the desire to film endoscopic surgical procedures prompted the design of a camera whereby both a laryngologist and a camera operator could work independently.
'The Apparatus light down the endoscope. By means of a specially designed prism/double lens system (Cardew 1965) a 16 mm reflex cine camera can be used at right angles to the axis of the endoscope without interfering with the direct axial view seen by the laryngologist through the back of the apparatus. The camera head is supported on an Anglepoise system which allows it to float freely in any position. The bage of the vertical stand contains the transformers and electrical relays for operating the camera and light source, The endoscopes are attached to the camera by a self-centering device which incorporates a single-action quick-release mechanism. The triple handle to the endoscope allows an assistant standing alongside to take over holding the endoscope while the camera is being attached.
The Technique of Direct Cinelaryngoscopy
After topical analgesia has been carried out anesthesia is induced with thiopentone followed by halothane. Small doses of thiopentone are then given to control the depth of anesthesia.
The endoscope, which is equipped with conventional illumination, is normally inserted without the camera. When the larynx is brought into view the assistant holds the endoscope rigidly while the camera is attached. The operator now continues to view through the back of the camera and, since it is free floating, he can alter the position of the endoscope while the camera follows passively. Although the operator is looking through a system of lenses the image seen is in effect a naked eye view in no way different from that he has just been viewing directly down the endoscope. The camera head and the proximal two-thirds of the endoscope are cut away on the right-hand side to allow for the insertion of instruments. While the laryngologist is manipulating the endoscope the camera operator can view the subject in the focusing screen of the camera and make the necessary adjustments. The external light is normally under-run and is only boosted to full power when pictures are being taken. Ektachrome Commercial film is used and printed on Kodachrome. If still pictures are required they are enlarged from the cine frames.
Indirect Cinelaryngoscopy
The advantages of this dual control system were particularly marked when applied to indirect laryngoscopy. The standard technique for examination of the larynx by this method demands one hand to hold the mirror and the second hand to grip the tongue while direction of the light source is controlled by head movements. The additional requirements of operating and aligning a camera have, in the past, always imposed an undesirable rigidity on a technique of which the essence is flexibility. Good results have only been achieved with fixed apparatus used for physiological studies on trained subjects. Trethowan (1956) and, more recently, Moore & von Leden (1959) have designed camera/lighting units which are counterbalanced and strapped to the head so that both hands are left free while the alignment and focusing are controlled by head movement. In practice, however, the problem of attaching such an apparatus rigidly to the laryngologist's head and the inertia of the equipment made the system difficult to use. The dual control camera goes far towards overcoming these problems. For indirect laryngoscopy the apparatus is used without an endoscope and the focus of the light source is adjusted to the approximate distance of the camera from the larynx (8 in.). Half an hour before the examination, the patient is given an amethocaine lozenge to suck. The laryngologist and patient sit face to face in the conventional manner, the angle of the patient's head is adjusted and the tongue gripped with a gauze swab. The camera operator then interposes the photographic unit between laryngologist and patient, the sharply demarcated light beam making it easy to align. The laryngologist can now see through the apparatus and can insert the laryngeal mirror. At the same time the camera operator aligns and focuses the image on the viewing screen. It is the photographer who controls and maintains the angle of view of camera and light source while the laryngologist controls the mirror and patient.
The system is completely flexible as to angle of view and the position of the mirror can be altered during filming to examine all the laryngeal structures.
Good co-operation between laryngologist and photographer is important and a routine of examination is followed. Such a routine makes it easier for the photographer to anticipate the plane of focus that will be required and this is particularly necessary when the patient phonates and the larynx moves upwards. In general we find that a film sequence can be obtained in any patient who will tolerate routine mirror laryngoscopy.
Viewing the Results
The particular advantage of making film records of indirect laryngoscopy is in being able to view the results at leisure. During routine examination of a nervous patient only a very brief view may be seen and the laryngologist must rely on rapid observation. However, the film record can be studied much more closely: in the first place the image is much larger in that a 1 in. mirror fills the cine screen and, secondly, all unsatisfactory film can be discarded leaving only the few seconds during which an optimum view was obtained. If this sequence is then spliced into a loop it can be viewed indefinitely. The ability to view the results at leisure and to compare them with previous records is invaluable and most of all in cases of laryngeal paresis. We believe that in any patient in whom a good 'picture is obtained it is possible that more information can be extracted from a film record than from a direct view of the larynx.
[A cine film of a range of laryngeal conditions was shown.]
